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Description 

BACKGROUND OF THE INVENTION 

This invention relates to a process for producing water-absorbent resin particles. In detail, it relates to a water- 
absorbent resin having average particle diameter in a specially defined range and a narrow range of particle distribution, 
being superior in water absorption capacity, water absorption rate, and suction force, showing that an amount of elution 
of water-soluble resin ( hereinafter referred to as, water-soluble component ) is only small, and being very suitable as 
sanitary materials, and a water-absorbent resin wherein the shape is not sphere angle-absent and also, being superior 
in handling and treating, and besides, a process for producing the water-absorbent resins by reverse-phase suspension 
polymerization under specified conditions. 

Hitherto, an attempt has been carried out to use a water-absorbent resin as an absorbent sanitary material for 
absorbing body fluids such as a sanitary cotton, a disposable diaper, and the like. There have been known, as water- 
absorbent resins for this purpose, a hydrolyzed starch-acrylonitrile graft polymer ( Japanese Official Patent Gazette, 
shouwa 49-43395 ), a neutralized starchacrylic acid graft polymer ( Japanese Official Patent Provisional Publication! 
shouwa 51-125468 ), a saponified vinyl acetate -acrylic acid ester copolymer ( Japanese Official Patent Provisional 
Publication, shouwa 52-1 4689 ), a hydrolyzed acrylonitrile or acrylamide copolymer ( Japanese Official Patent Gazette, 
Shouwa 53-15959), and crosslinked products of these polymers, a crosslinked product of a partially neutralized poly- 
acrylic acid ( Japanese Official Patent Provisional Publication, Shouwa 55-84304 ) and others. 

As methods to produce a water-absorbent resin from a water-soluble ethylenically unsaturated monomer, although 
aqueous solution polymerization etc. are hitherto known in addition to the reverse-phase suspension polymerization 
wherein a monomer or its aqueous solution is suspended and polymerized, properties such as shape of resins obtained 
from these polymerization methods is almost settled depending on the respective process, some serious problems 
have been found in points of shape, handling properties, and safety etc. for water-absorbent resins obtained from 
previous polymerization methods. For instance, in a case of that a water-absorbent resin is produced by aqueous 
solution polymerization, since a powdering process is usually required after polymerization, the resin obtained is irreg- 
ular, cracked particles having sharp angles and its particle distribution generally broad, so that a countermeasure for 
dust is necessary. Further, when reverse-phase suspension polymerization is performed, a resin obtained is of sphere 
or granular-type resulting from condensation of the round shape resin. 

In this reverse-phase suspension polymerization process, a monomer or its aqueous solution is dispersed in a 
stable form in a hydrophobic organic solvent and polymerized, usually requiring a dispersing agent, so that this agent 
has a great influence on the decision of particle diameter and handling properties of water-absorbent resins obtained. 
As a dispersing agent being hitherto used in reverse-phase suspension polymerization, there have been known, for 
examples, nonionic surface active agents such as sorbitan fatty acid esters ( Japanese Official Patent Gazette, shouwa 
54-30710), glycerol or polyglycerol fatty acid esters ( Japanese Official Patent Provisional Publication,' shouwa 
62-172006 ), sucrose fatty acid esters ( Japanese Official Patent Provisional Publication, shouwa 57-167302) etc., 
cellulose derivatives such as cellulose ethers and cellulose esters ( Japanese Official Patent Provisional Publication! 
shouwa 58-32607 ), and oleophilic polymers having carboxyl groups ( Japanese Official Patent Provisional Publication! 
shouwa 57-21405 ). Among these, when the nonionic surface active agents are used, a polymer obtained has such a 
small mean particle diameter as below 1 00 jim and the particle distribution becomes very broad, so that it is not enough 
in water absorption capacity and requires a countermeasure for dust when it handles in a powder condition, and ac- 
companies formation of a large amount of an extraneous matter on the side wall of reaction vessels during polymeri- 
zation. Also, a water-absorbent resin obtained has a small diameter and broad range of particle distribution, therfore, 
if a treatment solution is mixed to that with an improvement purpose, the mixing becomes ununiform and often, the 
improvement can not be performed uniformly. When the mixing becomes ununiform, a polymer powder makes in part 
a lump, which is hereinafter referred to as a fish-eye. When cellulose derivatives such as cellulose ethers and cellulose 
esters are used, the average particle diameter becomes large as about 100 - 200 urn, but there exists such weak 
points that these dispersing agents show in general low solubility for hydrophobic organic solvents, easily crystalize 
out at room temperature, are mixed in the finished product as a block form, and those once mixed in the finished product 
are again melted during drying and fuse together with the finished product. Further, when a oleophilic polymer having 
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the product is not safe enough in a case being employed as sanitary materials. 

Besides, to obtain an improved water-absorbent resin being superior in electrolyte absorption capacity, having 
large particle diameter, and taking a rustling particle shape, there has been reported a method wherein to an aqueous 
solution of unsaturated monomer is added hydroxyethylceilulose and, by using a sorbitan fatty acid ester as a dispersing 
agent, reverse-phase suspension polymerization is performed ( Japanese Official Patent Provisional Publication, 
shouwa 56-76419 ). 

Thus, water-absorbent resins hitherto obtained from either aqueous solution polymerization or reverse-phase sus- 
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pension polymerization all have had problems in points of shape, handling properties, and safety, as described above. 

Also resin shape of this kind much affects the employing manner of resin. In general, a water-absorbent resin is 
frequently used in combination with other materials having absorption properties. For instance, in a case of that a 
water-absorbent resin is used as a water-absorbent agent in an absorbent body of sanitary materials such as a paper 

5 diaper or a sanitary cotton etc, there has been adapted a method wherein the water-absorbent resin being laminated 
among absorbent papers, being dispersed in a sandwich style among cotton-like pulps, or being blended with cotton- 
like pulps. If, in these cases there is employed a water-absorbent resin of irregular and cracked shape, obtained by 
the above-described aqueous solution polymerization, having sharp angles and broad distribution of particles, there 
occurs a problem that an angle of resin having a large particle diameter tears a paper and therefrom, particles fall off 

70 or the resin is pressed out during swelling, for instance, in a case where the resin is laminated among water absorption 
papers. Also, since a water-absorbent resin obtained from reverse-phase suspension polymerization is generally small 
in average particle diameter and of round shape, there occurs a problem in dispersion etc. when being laminated 
among the absorption papers, being dispersed in a sandwich style among cotton-like papers, or being blended with 
cotton-like pulps and, after distribution, there occurs also a problem that the resin very easily moves and drops out just 

15 before and after use of an absorbing body. 

As described above, the resins being widely used at the present age are not suitable enough in size, particle 
distribution, and shape and, therfore, not sufficiently satisfactory in all of such points as water-absorbent capacity, 
handling and treating, properties for use and others. 

20 BRIEF SUMMARY OF THE INVENTION 

The present inventors, as a result of an extensive study carried out to attain the above-described objects, have 
completed the present invention by finding that, in an aqueous solution of water-soluble ethylenically unsaturated 
monomer chosen within a specially defined viscosity range and, in addition, if a specific nonionic surface active agent 
25 is used as a dispersing agent, a very satisfactory result is obtained. 

According to the present invention there is provided a process for producing water-absorbent resin particles, com- 
prising: 

(i) providing an aqueous solution of water-soluble ethylenically unsaturated monomer having a viscosity of 15 cps 
30 or more, determined by a Brookfield rotational viscometer (25°C ! 0.6 rpm), said water-soluble ethylenically un- 
saturated monomer being a monomer of anionic character and soluble 20 weight % or more in water; 

(ii) mixing said aqueous solution with an inert hydrophobic organic solvent and a sucrose fatty acid ester and/or a 
polyglycerol fatty acid ester as a dispersing agent, whereby said aqueous solution is dispersed and suspended in 
said inert hydrophobic organic solvent; and 

35 (iii) polymerising said monomer by an initiator for radical polymerisation, whereby particles of said water-absorbent 

resin are formed. 

Preferably, the viscosity of the aqueous solution of water-soluble ethylenically unsaturated monomer is adjusted 
in a range of 5,000-1 ,000,000 cps and a sucrose fatty acid ester only is used. 
40 Preferably also ; a further embodiment of the present invention includes a situation where the viscosity of the aque- 

ous solution of water-soluble ethylenically unsaturated monomer is adjusted in the range of 15-5,000 cps. 

If carried out like this, there is obtained a water-absorbent resin having an average diameter in a specially defined 
range and narrow particle distribution and showing that elution of a water-soluble component is small in amount. 

In perioming the above-described production process, if the viscosity defined as above is adjusted in a range of 
45 1 5 ~ 5,000 cps, there is obtained a spherical water-absorbent resin having an average diameter of 1 00- 600 u.m and 
an index ( a logarithmic standard deviation ) of 0.35 or less which represents particle diameter distribution. 

Furthermore, in perfoming the above-described production process, if the viscosity defined as above is adjusted 
in a range of 5,000 - 1 ,000,000 cps and, as a dispersing agent, a sucrose fatty acid ester is only used, there is obtained 
a water-absorbent resin wherein the ratio between length and breadth being in a range of 1.5 ~ 20 and the shape 
50 being non-spherical and without angle. 

As examples of a water-soluble ethylenically unsaturated monomer constituting a water-absorbent resin in the 
present invention, are cited monomers of anionic character such as acrylic acid, methacrylic acid, crotonic acid, maleic 
acid and its anhydride, fumaric acid, itaconic acid, and 2-(meth)acryloylethanesulfonic acid, and 2-(meth)acryloylpro- 
panesulfonic acid, and 2-(meth)acrylamido-2-methylpropanesu!fonic acid, vinyisulfonic acid, styrenesulfonic acid and 
55 their salts; monomers containing nonionic hydrophilic substituent such as (meth)acrylamide, N-substituted (meth) acr- 
ylamides, 2-hydroxyethyl (meth)acrylate, 2-hydroxy propyl (meth) acrylate, methoxypolyethylene glycol (meth)acrylate 
and polyethylene glycol (meth)acrylate: monomers of cationic character such as N.N'-dimethylaminoethyl (meth)acr- 
ylate, N.N'-diethylaminoethyl (meth)acrylate, N.N'N.N'-dtethylaminopropyl (meth)acrylate and N.N'-dimethylaminopro- 
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pyl (meth)acrylamide, and their quartary salts. These compounds can be used as alone or mixture ot two or more 
compounds. Preferable are a kind of compound or a mixture of two or more compounds chosen from the following 
three groups ot compounds: (meth)acrylic acid, 2-(meth)acryloylethanesulfonic acid, 2-(meth) acrylamido-2-methyl- 
propanesulfonic acid, and their salts; and N,N'-dimethylaminoethyl (meth)acrylate and their quartary salts; and meth- 

s oxypolyethylene glycol (meth)acrylate and (meth)acrylamide. Although the monomer concentration in an aqueous mon- 
omer solution is generally variable in a wide range, the preferred range is from 20 weight % up to saturation. 

The water-absorbent resin relating to the present invention comprises a self-crosslinking type prepared in absent 
of a crosslinking agent and a type co-polymerized during polymerization with a small amount of crosslinking agent, 
which has polymerizable unsaturated groups or reactive functional groups. As examples of the crosslinking agents are 

10 cited N ; N'-methylene-bis(meth)acrylamide, N-methylol(meth)acrylamide, ethylene glycol (meth)acrylate, polyethylene 
glycol (meth)acrylate, propylene glycol (meth)acrylate, polypropylene glycol (meth)acrylate, glycerol tri(meth)acrylate, 
glycerol mono(meth)acrylate, polyf unctional metal salts of (meth)acrylic acid, trimethylolpropane trifmethjacrylate, tri- 
allylamine, triallyl cyanulate, triallyl isocyanulate, triallyl phosphate, glycidyl (meth)acrylate. As examples of agents 
having reactive functional groups for example, in a case that a monomer has a carboxyl and/or carboxylate group, 

15 polyhydric alcohol derivatives such as ethylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, poly- 
ethylene glycol, glycerol, polygiycerol, propylene glycol, diethanolamine, triethanolamine, polyoxypropylene, oxyeth- 
yleneoxypropylene block co-polymer, pentaen/thritol, and sorbitol; polyglycidyl derivatives such as ethylene glycol dig- 
lycidyl ether, polyethylene glycol diglycidyl ether, glycerol polyglycidyl ether, diglycerol polyglycidyl ether, polygiycerol 
polyglycidyl ether, sorbitol polyglycidyl ether, pentaerythritol polyglycidyl ether, propylene glycol diglycidyl ether, and 

20 polypropylene glycol diglycidyl ether; aziridine derivatives and related compounds such as 2,2-bishydroxymethylbuta- 
nol-tris [3-( 1-aziridinyl) propionate] , 1,6-hexamethylene-diethylene urea, and diphenylmethane-bis-4,4'-N,N'-diethyl- 
ene urea; haloepoxyl compounds such as epichlorohydrin and a -methylchlorohydrin; polyaldehydes such as glutar 
aldehyde and glyoxal; poly amine derivatives such as ethylene diamine, diethylene triamine, triethylene tetramine, 
tetraethylene pentamine, pentaethylene hexamine, and polyethylene hexamine; polyisocyanates such as 2,4-toluylen- 

25 ediisocyanate and hexamethylenediisocyanate; polyvalent metal salts such as aluminium chloride, magnesium chlo- 
ride, calcium chloride, aluminium sulfate, magnesium sulfate, and calcium sulfate. Subject to consideration upon re- 
activity, these crosslinking agents can be used as a mixture of more than two, but it is usually preferable to use a 
crosslinking agent having polymerizable unsaturated groups. An amount of use of these agents is in general about 
0.001 -1 .0 mol. for a water-soluble ethylenicaliy unsaturated monomer. 

30 in the present invention, the viscosity of an aqueous solution of water-soluble ethylenicaliy unsaturated monomer 

is required to adjust at a value of 15 cps or more when determined with a Brookfield rotatory viscometer ( 25 °C, 0.6 
rpm ) ( this sort of viscosity is hereinafter referred to as, simply, viscosity ). If the viscosity being below 15 cps, the 
particle obtained is small in average particle diameter and broad in distribution of particle diameter. 

In a method of the present invention wherein a previously-described, specially defined dispersing agent being 

35 used, the viscosity of an aqueous solution of water-soluble ethylenicaliy unsaturated monomer being adjusted in a 
range of 15 — 5,000 cps, a water-absorbent resin of sphere shape having a average particle diameter in a range of 
100 — 600 um depending upon viscosity and very narrow distribution of particle diameter can be obtained. According 
to the present invention, a resin of a wanted average particle diameter can be obtained with such a simple procedure 
as an adjustment of viscosity. 

40 Although a preferable average particle diameter of a water-absorbent resin obtained is different depending upon 

a use, for instance, in a case being used as sanitary materials, the average particle diameter is usually in a range of 
100 - 600 urn, more preferably about 150 ~ 400 urn The particle of this kind is obtainable when the viscosity of an 
aqueous solution being adjusted in a range of 15- 5,000 cps, more preferably 20 — 3,000 cps. In addition, a water- 
absorbent resin obtained according to this method shows very narrow distribution of particle diameter 

^5 For instance, when particle distribution is plotted in a logarithmic probability paper, a value of logarithmic standard 

deviation ( o^ ), which is an index showing uniformity of a particle, is below 0.35, in a more preferable case below 0.30, 
that is narrow particle distribution not yet obtained by any previous method. 

In the other side, when the viscosity of an aqueous solution of water-soluble ethylenicaliy unsaturated monomer 
is adjusted in a range of 5,000 - 1,000,000 cps, although dependent upon stirring condition, the particles obtained 

50 shows that the ratio between average length and average breadth for particles as defined as below-described is in a 
range of 1 .5 — 20, and an angle-lacking and non-sphere, so to speak, Vienna sausage- like shape. This resin has 
length of 100- 10000 u,m, more preferably 1000- 10000 ujn and breadth of 10- 2000 u,m, more preferably 100 - 
2000 u.m, and a ratio between average length and average breadth being in a range of 1 .5— 20, so that it is easy in 
handling and treating. The diameters to represent a shape of water-absorbent resins are defined as follows. 

55 
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breadth ) 

Although being in a range of more than 5,000 cps, when the viscosity is in a range of 5,000 ~ 20,000 cps, a non- 
sphere resin and a sphere resin are obtained as a mixture and, when the viscosity is higher than 20,000 cps, a non- 
sphere resin is only obtained. Furthermore, when the viscosity is higher than 1,000,000 cps, there is sometimes ac- 
companied by difficulty when an aqueous solution of monomer being supplied for a reaction vessel. 

70 As the thickener used for adjsting viscosity as described above, are cited hydroxyethylcellulose, hydroxy propyl - 

cellulose, methylcellulose, carboxymethylcellulose, polyethylene glycol, polyacrylamide, polyethylene im in e, polyacryl- 
ic acid, partially neutralized polyacrylic acid, crosslinked polyacrylic acid, partially neutralized, crosslinked polyacrylic 
acid, dextrin, and sodium arginate so on. Preferable are hydroxyethylcellulose, polyacrylamide, polyacrylic acid, par- 
tially neutralized polyacrylic acid, crosslinked polyacrylic acid, partially neutralized, crosslinked polyacrylic acid. Very 

15 specially preferred for a water absorbent-resin having a new shape is hydroxyethylcellulose. For use of a water-soluble, 
partially neutralized polyacrylic acid, the viscosity of its 5 % aqueous solution is preferred when it is 30 cps or more. 
For use of a water-insoluble, crosslinked product, is preferred the one whose particle diameter is about 30 or less 
and powder-like. 

To thicken an aqueous solution to a designated viscosity by using these thickener, it is preferred that the thickener 

20 is generally used in a range of 0.05 - 20 weight % to a monomer, afthough the percentage is variable with the kind 
and concentration of a monomer and the kind and molecular weight of a thickener. 

Dispersing agents used in the present invention are sucrose fatty acid esters and/or polyglycerol fatty acid esters. 
As the former sucrose fatty acid esters, are cited mono-, di-, and triesters derived from sucrose with more than one 
aliphatic acid chosen from stearic acid, palmitic acid, lauric acid, and oleic acid. As the latter polyglycerol fatty acid 

25 esters, are cited mono-, di-, and triesters derived from polyglycerin of condensation degree below 10 with, at least, 
one aliphatic acid chosen from stearic acid, palmitic acid, lauric acid, oleic acid, and ricinolic acid. Among all these 
nonionic surface active agents, most preferable are those indicating HLB of 2~6. The amount of a dispersing agent 
for use is generally 0.05 —10 weight %, more preferably 0.5 ~5 weight % against the amount of a water-soluble 
ethylenically unsaturated monomer. To obtain the water-absorbent resin having a new non-sphere shape without angle, 

30 that is one object of the present invention, the sucrose fatty acid esters can be only used and, if other kinds of dispersing 
agents are used, this novel type of resin is not obtained. 

As an inert hydrophobic organic solvent used for the present invention are cited, for example, aliphatic hydrocar- 
bons such as n-pentane, n-hexane, n-heptane, and n-octane; cycloaliphatic hydrocarbons such as cyclohexane, cy- 
clooctane, methylcyclohexane, decaline, and their derivatives; aromatic hydrocarbons such as benzene, ethylbenzene, 

35 toluene, xylene, and their substituted derivatives; and halogenated hydrocarbons such as chlorobenzene, bromoben- 
zene, carbon tetrachloride, and 1,2-dichloroethane. These agents can be used as alone or a mixture of more than two 
kinds. Specially preferable are n-hexane, n-heptane, cyclohexane, methylcyclohexane, toluene, xylene, and carbon 
tetrachloride. 

The ratio of an organic solvent to a water-soluble ethylenically unsaturated monomer is generally suitable as 1 :1 
40 ~ 5: 1 from standpoints of steady dispersion and removal of heat generated during polymerization and temperature 
controll. 

As an initiator for radical polymerization in the present invention, any kind of conventional agent can be used 
without limitation, but particularly, water-soluble ones are preferred. More concretely, for example, persulfates such as 
potassium persulfate, sodium persulfate, and ammonium persulfate; hydroperoxides such as hydrogen peroxide, t- 

45 butyl hydroperoxide, and cumene hydroperoxide; azo compounds such as 2,2'-azo-bis-2-amidinopropane dihydrochlo- 
ride etc. are cited. These polymerization initiators can be used as a mixture of more than two agents. Furthermore, a 
redox type initiator prepared by combination of these polymerization initiators and reducing agents such as sulfite, L- 
ascorbic acid, and ferric salts may also be used. 

Although the reason, why the water-absorbent resin having an average particle diameter in a specially defined 

50 range of the present kind and narrow distribution of particle diameters is obtained, is not necessarily clear for the 
inventors at present, the following two conditions are essential in a process of reverse-phase suspension polymerization 
of an aqueous solution of water-soluble ethylenically unsaturated monomer: 1) use of sucrose fatty acid esters and/or 
polyglycerol fatty acid esters as a dispersing agent, 2) adjustment of viscosity of the aqueous solution at the previously 
designated viscosity by using a thickener. If either one of the two conditions is lacking, the purpose of this invention is 

55 no longer attained. 

A water-absorbent resin of this invention, wherein an average particle diameter being in a specially defined range 
and distribution of particle diameters being narrow, does not make fish-eye when absorbing water and is very superior 
in water-absorption rate, water-absorption capacity, suction force and liquid-permeability. Also, the water-absorbent 



5 



EP 0 349 241 B1 



resin of the present invention, even in a case of that being mixed with a treatment agent containing water to improve 
the resin surface, has advantage that, due to a feature of particle diameter and its narrow distribution, it is uniformly 
mixed with a treatment agent leading to an uniform improvement of the resin surface. Furthermore, the waternabsorbent 
resin of the present invention having a new, angle-lacking, and stick-like shape quite different from previous ones is 
very superior in handling properties from point of that its falling off from a basic material takes place very rarely and 
so on. This water-absorbent resin of new shape, due to a feature of this shape, shows increase in a combination range 
with other materials of several kinds and makes a great contribution for development of a field for use of waternabsorbent 
resin. 

According to a production process in the present invention, a water-absorbent resin is easily obtained wherein, by 
adjusting viscosity of an aqueous solution of monomer, an average particle diameter can be controlled in an optional 
way although dependening upon the viscosity, distribution of particle diameters is narrow and the particle shape is 
sphere. Besides, in performing the process, by adjusting viscosity at a high or low level, a water-absorbent resin of 
sphere shape and a water-absorbent resin of non-sphere shape can be obtained optionally. Further, since the produc- 
tion process of the present invention wants to obtain a water-absorbent resin by an unique method wherein a sucrose 
fatty acid ester and/or a polyglycerol fatty acid ester being used as a dispersing agent and viscosity being adjusted at 
a value of more than 15 cps, a water-absorbent resin obtained shows that an amount of elution of a water-soluble 
component from the resin surface is only small. Also, an active agent remaining at the surface is of very high safety 
and suitable for use of, particularly, sanitary materials and the like. 

If reverse-phase suspension polymerization, carried out according to the present invention, is followed by a drying 
process, a water-absorbent resin obtained can be taken out as a bead-like or Vienna sausage-like particle. As this 
drying process, there are methods wherein water is distilled off as an azeotropic mixture with a hydrophobic organic 
solvent used in polymerization and wherein filtration of a water-containing gel followed by drying with conventional 
drying apparatus due to heated wind, reduced pressure, or fluid bed is carried out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an optical microphotograph to represent a particle structure of the water-absorbent resin of a sphere 
shape ( A-7 ) obtained from example 7. 

FIG. 2 is an optical microphotograph to represent a particle structure of the water-absorbent resin of a Vienna 
sausage shape ( C-1 ) obtained from example 9 . 

FIG. 3 is an optical microphotograph to represent a particle structure of the water-absorbent resin for comparison 
( B-2 ) obtained from example for comparison 2. 

FIG. 4 is an optical microphotograph to represent a particle structure of the water-absorbent resin for comparison 
( D-2 ) obtained from example for comparison 5. 

DETAILED DESCRIPTION OF THE INVENTION 



The present invention is explained in detail with the examples described below. 

The water absorption performance of water-absorbent resin is determined according to the procedure shown below. 
(1) Average Particle Diameter and Distribution of Particle Diameter 

The resin powder is sifted and classified by using JIS standard sieves( 20, 32, 48, 60, 100, 145, 200, and 350 
mesh ) and then, the remaining percentage ( R % ) is plotted on a logarithmic probability paper. Average diameter is 
represented by a particle diameter corresponding to R for 50 %. 

The particle distribution is represented by using logarithmic standard deviation, o> , as an index, which is derived 
from the following equation: 



Here, it is meaned that, as the value of becomes smaller, the particle distribution becomes more uniform. 



EXAMPLES 




*i and x 2 are particle diameters wherein R 
are equal to 84.1 % and 15.9 % .respectively. 
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(2) Water Absorption Capacity 

The water-absorbent resin, 0.2 g, is uniformly put into a tea bag-like bag ( 40 mm X 150 mm ) made by a nonwoven 
fabric, and soaked in a 0.9 weight % aqueous solution of sodium chloride. The teabag-like bag is taken out after 10 
5 minutes and 30 minutes, respectively, and stood for draining for a designated time. Then, the weight is determined 
and the water absorption capacity is calculated by the following equation. Further, when only the tea bag being soaked, 
the weight obtained after water absorption is taken as a blank. 

Water absorption capacity ( g / g ) = ( weight of bag after absorption - blank ) / ( weight o1 water-absorption resin ) 

10 

(3) Water Absorption Rate 

To 20 m€ of synthetic urine containing 1.9 weight % of urea, 0.8 weight % of sodium chloride, 0.1 weight % of 
calcium chloride, and 0. 1 weight % of magnesium sulfate is added 1 .0 g of a water-absorbent resin. The water absorp- 
is tion rate is defined with time passed until the water-absorbent resin absorbing the synthetic urine losts the flowing 
character of a swelling gel. 

(4) Suction force 

20 Water-absorbent resin, 1.0 g, is placed on a material containing synthetic urine, prepared by adding 20 mi of 

synthetic urine on a tissue paper of size 55 mm X 75 mm . After standing for 10 mm , a gel swelled is taken and 
weighed. The weight is defined as suction force of the resin from the tissue paper. At the same time, the presence of 
a fish-eye ol the added water-absorbent resin was examined. 

25 (5) Amount of Water-Soluble Component Eluted from Resin Surface 

A disposable diaper for child composed of a nonwoven fabric, cotton-like pulp, a water-absorbent paper, and a 
waterproof film (having a weight of 72 g) is cut in half and 2.5 g of a polymer is unilormly scattered between the cotton- 
pulp and the water-absorbent paper and to this, 1 20 m€ of the above-described synthetic urine is added, and the thus- 
30 prepared sample is stood for 16 hours at 37°C. After standing for 16 hours, the cotton-like pulp is only taken and a 
water-soluble component transferred from the pulp is extracted with 1,000 mi of pure water. This extract solution is 
filtered and a polymer component contained in this filtered solution is measured by using an acid-base titration method 
and thus, a total amount of a water-soluble component eluted is determined against the amount of water-absorbent 
resin as weight % . 

35 

Example 1 

In a four-necked separable 2 L flask equipped with a stirrer, a reflux condenser, a thermometer, an inlet tube for 
nitrogen gas, and a dropping funnel was placed 1 ,000 m€ of cyclohexane and dissolved 4.0 g of a sucrose fatty acid 

40 ester ( DK-ESTER F-50, HLB = 6, a product from DAIICHI KOGYO SEIYAKU Co.LTD. ) and nitrogen gas was intro- 
duced into this solution to remove oxygen dissolved. In another flask containing a solution of 84.6 g of sodium acrylate, 
21.6 g of acrylic acid, and 0.016 g of N.N'-methylene-bisacrylamide in 197 g of ion-exchanged water was dissolved 
0.53 g of hydroxyethylcelluiose ( HEC-DAISERU EP-850, a product from DAISERU CHEMICAL Co.,LTD. ) and was 
prepared a monomer solution adjusted at a monomer concentration of 35 weight % and viscosity of 40 cps. "lb this 

45 monomer solution was dissolved 0.15 g of potassium persulfate and then, nitrogen gas was introduced to remove 
oxygen dissolved in this aqueous solution. 

Next, to the above separable flask solution was added the aqueous monomer solution in the latter flask and the 
mixture obtained was dispersed with stirring at 230 rpm. Then, polymerization reaction was initiated by raising bath 
temperature to 60 °C and completed by maintaining this temperature for 2 hours. After polymerization, the reaction 

50 mixture was treated by an azeotropic distillation with cyclohexane to remove water in the water-containing gel , filtered, 
and dried at 80°C under reduced pressure to obtain a water-absorbent resin of sphere shape ( A-1 ). Water content 
for this resin was 5.6 %. The properties for this resin ( A-1 ) are shown in table 1 . 

Example 2 

55 

Except the use of 2.2 g of hydroxyethylcelluiose ( SP-600, a product from DAISERU CHEMICAL Co., LTD. ), a 
polymerization reaction was earned out under the same conditions to those for example 1. Viscosity of the monomer 
aqueous solution was 800 cps and water content of a water-absorbent resin of sphere shape ( A-2 ) was 6.8 %. Results 
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obtained from measurement of properties are shown in table 1 . 
Example 3 

Except the use of 3.5 g of hexaglycerol-condensed ricinolate ( STEP RP-6, a product from KAO Co., LTD. ), a 
polymerization reaction was carried out in the same way as in example 1 to obtain a water-absorbent resin of sphere 
shape ( A-3 ), which showed water content of 6.3 %. Results obtained from measurement of properties are shown in 
tablet. 

Example 4 

In a four-necked separable 2 L flask equipped with a stirrer, a reflux condenser, a thermometer, an inlet tube for 
nitrogen gas, and a dropping funnel was placed 1 ,000 rrtf of cyclohexane and dissolved 4.0 g of a sucrose fatty acid 
ester ( DK-ESTER F-20, a product from DAIICHI KOGYO SEIYAKU Co., LTD. ) ; and nitrogen gas was introduced into 
this solution to expel oxygen dissolved. In another flask , 65.8 g of sodium acrylate, 21.6 g of acrylic acid, 0.076 g of 
polyethylene glycol diacrylate ( n = 14 ), and 15 g of sodium polyacrylate ( AQUALIC OM-100, a product from NIPPON 
SHOKUBAI KAGAKU KOGYO Co., LTD., viscosity of 150 cps at 25°C for a 5 % aqueous solution ) was dissolved in 
250 g of ion-exchanged water to prepare an aqueous monomer solution of viscosity of 20 cps. 

Next, into this solution, 0.1 2 g of sodium persulfate was dissolved and a reaction procedure was carried out in the 
same way as that for example 1 to obtain a water-absorbent resin of sphere shape ( A-4 ), which showed water content 
of 4.8 %. Results obtained from measurement of properties are shown in table 1 . 

Example 5 

Except the use of sodium polyacrylate ( AQUALIC FH, 2 X 10 4 cps at 25°C for viscosity of 1 % aqueous solution, 
a product from NIPPON SHOKUBAI KAGAKU KOGYO Co., LTD. ) as a thickener, a reaction procedure was carried 
out in the same way as that for example 4 to obtain a water-absorbent resin of sphere shape ( A-5 ), showing water 
content of 5.8 %. The viscosity of an aqueous monomer solution was 27 cps. Results obtained from measurement of 
properties are shown in table 1 . 

Example 6 

Except that a monomer composition prepared by dissolving 68.7 g of sodium 2-acrylamido-2-methylpropanesul- 
fonate, 7.05 g of sodium acrylate, and 1.8 g of acrylic acid in 181 g of ion-exchanged water and then, by dissolving 
1 .07 g of hydroxyethylceliulose ( HEC-DAISERU-850, a product of DAISERU KAGAKU KOGYO Co., LTD. ) was used, 
a reaction procedure was carried out in the same way as that for example 1 to obtain a water-absorbent resin of sphere 
shape ( A-6 ), showing water content of 6.9 %. The viscosity of an aqueous monomer solution was 280 cps. Results 
obtained from measurement of properties are shown in table 1 . 

Example 7 

Except that the amount of hydroxyethylceliulose ( HEC-DAISERU EP-850, a product from DAISERU KAGAKU 
KOGYO Co., LTD. ) in example 1 was changed into 1 .6 g and the viscosity of aqueous monomer solution was adjusted 
at 2,000 cps, a polymerization reaction was carried out in the same way as that for example 1 to obtain a water- 
absorbent resin of all sphere shape ( A-7 ), which showed water content of 6.4 %. Properties for this resin are shown 
in table 1 . 

Example 6 

Except that the amount of hydroxyethylceliulose ( HEC-DAISERU SP-600, a product from DAISERU KAGAKU 
. mwx- . w vv.,i.i ^ . / v.wyui iw ii 10 »wwouy wi avjuouuo 1 1 iv-«i lunioi Quiuuui i vva& ctujusiuu at i / ups, a polymerization 
reaction was carried out in the same way as that for example 2 to obtain a water-absorbent resin of sphere shape ( A- 
8 ) which showed water content of 5.9 %. Properties for this resin are shown in table 1 . 

Example for Comparison 1 

Except the use of 3.5 g of sorbitan monostearate ( REODOL SP-S10, a product of KAO Co., LTD. ) instead of a 
sucrose fatty acid ester as a dispersing agent, a reaction procedure was carried out in the same way as that for example 
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1 to obtain a water-absorbent resin of sphere shape tor comparison ( B-1 ), showing water content of 6.2 %. Results 
obtained Irom measurement of properties are shown in table 1 

Example for Comparison 2 

5 

Except no addition of hydroxyethylcellulose to an aqueous monomer solution, a reaction procedure was carried 
out in the same way as that for example 1 to obtain a water-absorbent resin of sphere shape for comparison ( B-2 ), 
showing water content of 4.7 %. The viscosity of an aqueous monomer solution was 7 cps. Results obtained from 
measurement of properties are shown in table 1 . 

70 

Example for Comparison 3 

Instead of a sucrose fatty acid ester in example 1 , 4.0 g of hexaglycerol monostearate ( POEMU J-4010, a product 
from RIKEN VITAMIN CO., LTD. ) was used and hydroxyethylcellulose was not added to the aqueous monomer solu- 
15 tion. Then, the same reaction procedure as that for example 1 was carried out to obtain a water-absorbent resin of 
sphere shape for comparison ( B-3 ), showing water content of 5.9 %. Results obtained from measurement of properties 
are shown in table t . 

Test for Mixing Properties of Water-Absorbent Resin with Liquid 

20 

With 100 parts of each the water-absorbent resin ( A-1 ) ~ ( A-8 ), obtained from example 1 ~ 8, and the water- 
absorbent resin ( B-1 ) ~ ( B-3 ), obtained from example 1 ~ 3 was mixed a treatment solution composed of 0.3 parts 
by weight of diethylene glycol, 4 parts by weight of water, and 0.5 parts by weight of isopropanol by using a paddle- 
type blender. During blending, the water-absorbent resins for comparison ( B-1 ) - ( B-3 ) made fish-eyes due to 
25 ununiform dispersion of the treatment solution, but the water-absorbent resins ( A-1 ) ~ ( A-8 ) did not. 
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As shown in table 1 , it is understood that in the present invention, by taking such a simple operation as adjustment 
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of viscosity, particles having a wanted avarage diameter fitted with a purpose and showing narrow distribution can be 
easily obtained. Also, due to uniformity of the particle diameter distribution, mixing character with an aqueous solution 
is excellent and one can carry out an improvement of the surface uniformly. Furthermore, even when contacting with 
water, it has superior water absorption rate and suction force, and it is seen that elution ol a water-soluble component 
s is small in amount. Furthermore, in a case of that surface improvement of the water-absorbent resin is carried out by 
mixing with a treatment solution containing water, the mixing character with the treatment solution is very good and 
the fish-eye is only formed with difficulty, so that the particle surface can be uniformly improved. 

Example 9 

10 

In a four-necked separable 2 L flask equipped with a stirrer, a reflux condenser, a thermometer, an inlet tube for 
nitrogen gas, and a dropping funnel is placed 1,000 m€ of cyclohexane and dissolved 4.0 g of a sucrose fatty acid 
ester ( DK-ESTER F-50, a product from DAIICHI KOGYO SEIYAKU Co., LTD., HLP = 6 ) and nitrogen gas was intro- 
duced into this solution to remove oxygen dissolved. In another flask containing a solution of 84.6 g of sodium aery late., 

15 21.6 g of acrylic acid, and 0.016 g of N.N'-methylene-bisacrylamide in 197 g of ion-exchanged water was dissolved 
3.2 g of hydroxyethylcellulose ( HEC-DAISERU EP-850, a product from DAISERU CHEMICAL Co., LTD. ) and was 
prepared an aqueous monomer solution adjusted at a monomer concentration of 35 weight % and viscosity of 35,000 
cps. To this aqueous monomer solution was dissolved 0.15 g of potassium persulfate and then, nitrogen gas was 
introduced to remove oxygen dissolving in this aqueous solution. 

20 Next, to the above separable flask solution was added the aqueous monomer solution in the latter flask and the 

mixture obtained was dispersed with stirring at 230 rpm. Then, polymerization reaction was initiated by raising bath 
temperature to 60 °C and completed by maintaining this temperature for 2 hours. After polymerization completed, the 
reaction mixture was treated by an azeotropic distillation with cyclohexane to remove water in the water-containing 
gel, filtered, and dried at 80 °C under reduced pressure to obtain a water-absorbent resin ( C-1 ), which had average 

25 length of 3,000 urn and average breadth of 550 pm and showed an angle-lacking, somewhat long and narrow shape 
of Vienna sausage type. Besides, any sphere particle did not exist. 

Example 10 

30 Except that the amount of a thickener, hydroxyethylcellulose ( EP-850, a product of DAISERU KAGAKU KOGYO 

Co., LTD.) was changed into 5.3 g, a polymerization reaction was carried out in the same way as that for example 9. 
Viscosity of the aqueous monomer solution was 240,000 cps. After the polymerization completed, treatment with an 
azeotropic dehydration followed by filtration and drying under reduced pressure gave a water-absorbent resin ( C-2 ) 
having average length of 3500 |im and average breadth of 600 um and showing a long and narrow shape of Vienna 

35 sausage type. Any sphere particle did not exist. 

Example 11 

Except that the amount of a thickener, hydroxyethylcellulose ( EP-850, a product of DAISERU KAGAKU KOGYO 
40 Co., LTD.) was changed into 2.6 g, a polymerization reaction was carried out in the same way as that for example 9. 
Viscosity of the aqueous monomer solution was 16,000 cps. After the polymerization completed, treatment with an 
azeotropic dehydration followed by filtration and drying at 80°C under reduced pressure gave a water-absorbent resin, 
( C-3 ) having average length of 1500 um and average breadth of 400 pm and showing a somewhat thick shape ol 
Vienna sausage type. In this case, particles of sphere shape mixed together in an amount of about 40%. 

45 

Example 12 

Except that, as a dispersing agent, 5.5 g of a sucrose fatty acid ester ( DK-ESTER F-20, HLB = 2, a product from 
DAIICHI KOGYO SEIYAKU Co., LTD. ) was used, a reaction procedure was carried out in the same way as that for 
so example 9. The water-absorbent resin obtained ( C-4 ) had average length of 2500 pm and average breadth of 450 
pm and a Vienna sausage shape. None of particle of sphere shape exists. 

Example 13 

ss As in the monomer composition of example 9, to 181 g of ion-exchanged water was dissolved 68.7 g of sodium 

2-acrylamido-2-methylpropanesu1onate, 7.05 g of sodium acrylate, and 1.8 g of acrylic acid and then, was dissolved 
2.7 g of hydroxyethylcellulose ( HEC-DAISERU EP-850, a product from DAISERU KAGAKU KOGYO Co., LTD. ). 
Except that the solution thus-prepared was used, a reaction procedure was carried out in the same way as that for 
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example 9 to obtain a water-absorbent resin ( C-5 ) having average length of 1500 u/n and average breadth of 400 
urn and showing a somewhat thick shape ot Vienna sausage type. Viscosity of the aqueous monomer solution was 
50,000 cps. None of particle of sphere shape exists. 

5 Example for Comparison 4 

Except that, as a dispersing agent, 3.5 g of sorbitan monostearate ( REODOL SP-S10, a product of KAO Co., 
LTD. ) was used instead of a sucrose fatty acid ester, a reaction procedure was carried out in the same way as that 
for example 9 to obtain a water-absorbent resin for comparison ( D-1 ), ail of which showed a sphere shape. 

10 

/ Example for Comparison 5 

Into 329 g of ion-exchanged water was dissolved 141 g of sodium acrylate, 36.1 g of acrylic acid, and 0.118 g of 
N,N'-methylen-bisacrylamide and, a static aqueous solution polymerization was carried out by using 0.68 g of ammo- 
'5 nium persulfate and 0.025 g of sodium hydrogensulfite to obtain a gel-like water-containing polymer, which was dried 
at 180 °C with a heated wind dryer, pulverized with a hammer-type pulverizer, and sieved with a 28 mesh metal net. 
A water-absorbent resin for comparison ( D-2 ) was thus obtained in a pulverized shape. 

Test for Handling Properties of Water-Absorbent Resin 

20 

Test 1 

Water-absorbent resins, each 2.5 g, obtained from examples 9- 13 and example for comparison 2, 4, and 5 were 
uniformly spread in a range of 18 cm x 13 cm in a center part of an absorption paper of size 20 cm x 15 cm and 
25 subjected to vibration under a constant condition by using a vibrator, and amounts of polymer fallen off from the ab- 
sorption paper were determined. Results are summarized in table 2. 

Test 2 

30 in the same way as test 1 , water-absorbent resins, each 2.5 g. obtained from examples 9—13 and examples for 

comparison 2, 4, and 5 were uniformly spread on an absorption paper, upon which the same absorption paper was 
put, upon which a 4 mesh metal net was further placed. Pressing treatment was carried out by using a roller under an 
identical condition and an appearance of the absorption paper for a water-absorbent resin was observed. Results 
obtained are summarized in table 2. 

35 

Test 3 

Water-absorbent resins obtained from examples 9—13 and examples 2, 4, and 5 were uniformly spread on a 
cotton-like pulp sheet of 20 cm X 15 cm, upon which the same cotton-like pulp sheet was put, upon which a 4 mesh 
40 metal net was further placed. Pressing treatment was carried out by using a roller under an identical condition. Then, 
an absorption body was held at both terminal position with both the hands and waved up and down three times. The 
amount of a polymer fallen off was measured. Results are summarized in table 2. 
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55 As shown clearly in table 2, the water-absorbent resin of angle-lacking and stick-like shape in the present invention, 

in comparison with a water-absorbent resin ol sphere shape, is superior in handling properties. Since it is easy to use 
in combination with other materials etc. and shows that an amount of falling off from a basis materials is small, the 
present resin greatly contributes for development of a field for use of water-absorbent resins. 
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Claims 

1. A process for producing water-absorbent resin particles, comprising: 

(i) providing an aqueous solution of water-soluble ethylenically unsaturated monomer having a viscosity of 15 
cps or more, determined by a Brookfield rotational viscometer (25°C, 0.6 rpm), said water-soluble ethylenically 
unsaturated monomer being a monomer of anionic character and soluble 20 weight % or more in water; 

(ii) mixing said aqueous solution with an inert hydrophobic organic solvent and a sucrose fatty acid ester and/ 
or a polyglycerol fatty acid ester as a dispersing agent, whereby said aqueous solution is dispersed and sus- 
pended in said inert hydrophobic organic solvent; and 

(Hi) polymerising said monomer by an initiator for radical polymerisation, whereby particles of said water- 
absorbent resin are formed. 

2. A process for producing water-absorbent resin particles as claimed in claim 1 , wherein the viscosity of the aqueous 
solution of water-soluble ethylenically unsaturated monomer is adjusted to be in the range of 5,000 to 1 ,000,000 
cps, and said dispersing agent is the sucrose fatty acid ester only. 

3. A process for producing water-absorbent resin particles as claimed in claim 2, wherein the viscosity of the aqueous 
solution of water-soluble ethlenically unsaturated monomer is adjusted to be in the range of more than 20,000 to 
1 ,000,000 cps, and said dispersing agent is the sucrose fatty acid ester only. 

4. A process for producing water-absorbent resin particles as claimed in claim 1 , wherein the viscosity of the aqueous 
solution of water-soluble eythlenically unsaturated monomer is adjusted to be in a range of 15 to 5,000 cps. 

5. A process for producing water-absorbent resin particles as claimed in claim 4, wherein the viscosity of the aqueous 
solution of water-soluble ethylenically unsaturated monomer is adjusted to be in a range of 20 to 3,000 cps. 

6. A process for producing water-absorbent resin particles as claimed in any one of claims 1 to 5, wherein said 
monomer of anionic character is a monomer selected from the group consisting of acrylic acid, 2-acrylamido- 
2-methylpropanesulfonic acid and the salts thereof. 

7. A process for producing water-absorbent resin particles as claimed in any one of claims 1 to 6 in which the viscosity 
of said aqueous solution of water-soluble ethylenically unsaturated monomer is controlled to vary the length: 
breadth ratio of the particles formed. 

8. A process as claimed in claim 7 in which the viscosity of said aqueous solution is adjusted to be of from 5,000 cps 
to 1 ,000,000 cps whereby particles having a non-spherical, angle-lacking shape with a length: breadth ratio of from 
1 .5 to 20 are produced. 

9. A process as claimed in claim 7 in which the viscosity of said aqueous solution is adjusted to be of from 15 to 
5,000 cps whereby particles having a spherical shape of average diameter of 100-600 urn and particle deviation 
of 0.35 or less in a logarithmic standard deviation (a Q are produced. 



Patentanspruche 

1. Verfahren zur Herstellung wasserabsorbierender Harzteilchen, bestehend aus: 

(i) der Bereitstellung einer wassrigen Losung eines wasserloslichen, ethylenisch ungesattigten Monomers mit 
einer Viskositat von 15 cps oder mehr, bestimmt mit einem Brookfield Rotations- Viskosimeter (25°C, 0.6 U/ 

m\n\ wnhfii Has waceorlnclinho oth\/lonicoh nnnooottlrtto \A^^r\mrkr «ir> k a^,^^^~.- „: — i-: 

/ ' •* ■ — . w , w.. .jr .iwvi , U i i>jwwuiii^iw I ¥ IVI IWI I IOI Oil I IYIWI IVMICI Mill OlllOf d\ \\<J\ ll£>Ol It? I I Cl~ 

genschaft und in Wasser mit 20 Gew.-% oder mehr losbar ist; 

(ii) einem Mischen der wassrigen Losung mit einem inerten, hydrophoben organischen Losungsmittel und 
einem Sucrose-Fettsaureester und/oder einem Polyglycerol-Fettsaureester als ein Dispergierungsmittel, wo- 
durch die wassrige Losung dispergiert und in dem inerten hydrophoben organischen Losungsmittel suspen- 
diert wird; und 
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(iii) einem Polymerisieren des Monomers durch einen Initiator fOr eine Radikalpolymerisation, wodurch Teil- 
chen des wasserabsorbierenden Harzes gebildet werden. 

2. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach Anspruch 1, bei welchem die Viskositat der 
5 wassrigen Losung des wasserloslichen, ethylenisch ungesattigten Monomers eingestellt wird fur einen Bereich 

von 5.000 bis 1.000.000 cps und das Dispergierungsmittel nur Sucrose-Fettsaureester ist. 

3. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach Anspruch 2, bei welchem die Viskositat der 
wassrigen Losung des wasserloslichen, ethylenisch ungesattigten Monomers eingestellt wird fur einen Bereich 

io von mehr als 20.000 bis 1 .000.000 cps und das Dispergierungsmittel nur Sucrose-Fettsaureester ist. 

4. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach Anspruch 1, bei welchem die Viskositat der 
wassrigen Losung des wasserloslichen, ethylenisch ungesattigten Monomers eingestellt wird fur einen Bereich 
von 15 bis 5.000 cps. 

15 

5. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach Anspruch 4, bei welchem die Viskositat der 
wassrigen Losung des wasserloslichen, ethylenisch ungesattigten Monomers eingestellt wird fur einen Bereich 
von 20 bis 3.000 cps. 

20 6. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach einem der Anspruche 1 bis 5, bei welchem 
das Monomer mit einer anionischen Eigenschaft ein Monomer ist, ausgewahlt aus der Gruppe, bestehend aus 
Acrylsaure, 2-Acrylamido-2-methylpropansulfonsaure und deren Salze. 

7. Verfahren zur Herstellung wasserabsorbierender Harzteilchen nach einem der Anspruche 1 bis 6, bei welchem 
25 die Viskositat der wassrigen Losung des wasserloslichen, ethylenisch ungesattigten Monomers gesteuert wird fur 

eine Veranderung des Lange:Breite-Verhaltnisses der gebildeten Teilchen. 

8. Verfahren nach Anspruch 7, bei welchem die Viskositat der wassrigen Losung fur einen Bereich von 5.000 cps 
bis 1 .000.000 cps eingestellt wird, wodurch Teilchen mit einer nicht kugeligen Form ohne Ecken mit einem Lange: 

30 Breite-Verhaltnis von 1 .5 bis 20 hergestelit werden. 

9. Verfahren nach Anspruch 7, bei welchem die Viskositat der wassrigen Losung eingestellt wird auf 15 bis 5.000 
cps, wodurch Teilchen mit einer kugeligen Form mit einem mittleren Durchmesser von 100 - 600 urn und einer 
Teilchenabweichung von 0.35 Oder weniger in einer lagarithmischen Standardabweichung (oC) hergestelit werden. 

35 

Revendlcatlons 

1. Procede pour la fabrication de particules de resine absorbant I'eau qui consiste : 

40 

- a preparer une solution aqueuse d'un monomere 6thyl6nique insatur6 soluble dans I'eau, pr6sentant une 
viscosite de 15 cps ou plus, determined par un viscometre rotatif Brookfield (25°C; 0,6 tpm), ledit monomere 
ethylenique insature soluble dans I'eau presentant un caractere anionique et etant soluble a 20 % en poids 
ou plus dans I'eau ; 

45 - a m6langer ladite solution aqueuse avec un solvant organique inerte hydrophobe et un ester d'acide gras et 

de saccharose et/ou un ester d'acide gras et de polyglycerol utilise en tant qu'agent dispersant, de sorte que 
ladite solution aqueuse est dispersee et est mise en suspension dans ledit solvant organique inerte hydro- 
phobe, et 

- a polymeriser ledit monomere par un initiateur de polymerisation radicalaire, de sorte qu'on forme des parti- 
50 cules de ladite r6sine absorbant I'eau. 

2. Procede pour la fabrication de particules de resine absorbant I'eau selon la revendication 1 , dans lequel la viscosite 
de la solution aqueuse de monomere ethylenique insature soluble dans I'eau est reglee dans un intervalle de 5000 
a 1 000 000 cps, et ledit agent dispersant est seulement un ester d'acide gras et de saccharose. 

55 

3. Procede pour la fabrication de particules de resine absorbant I'eau selon la revendication 2, dans lequel la viscosite 
de la solution aqueuse de monomere ethylenique insature soluble dans I'eau est reglee dans un intervalle superieur 
a 20 000 jusqu'a 1 000 000 cps, et ledit agent dispersant est seulement un ester d'acide gras et de saccharose. 
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Proc6d6 pour [a fabrication de particuies de resine absorbant I'eau selon la revendication 1 , dans lequel la viscosite 
de la solution aqueuse de monomere ethylenique insature soluble dans I'eau est reglee dans un intervalle de 1 5 
a 5 000 cps. 

Procede pour la fabrication de particuies de resine absorbant I'eau selon la revendication 4, dans lequel la viscosite 
de la solution aqueuse de monomere 6thyl6nique insature soluble dans I'eau est r6gl6e dans un intervalle de 20 
a 3000 cps. 

Procede pour la fabrication de particuies de resine absorbant I'eau selon Tune des revendications 1 a 5, dans 
lequel ledit monomere a caractere anion ique est un monomere choisi dans le groupe comprenant Pacide acrylique, 
I'acide 2-acrylamido-2-m6thylpropanesulfonique et leurs sels. 

Procede pour la fabrication de particuies de resine absorbant I'eau selon Tune des revendications 1 a 6, dans 
lequel la viscosite de ladite solution aqueuse de monomere ethylenique insature soluble dans I'eau est ajustee 
pour faire varier le rapport longueur/largeur des particuies formers. 

Procede selon la revendication 7, dans lequel la viscosite de ladite solution aqueuse est r6glee entre 5000 et 1 
000 000 cps de sorte qu'on labrique des particuies ayant une forme non spherique depourvues d'angle presentant 
un rapport longueur/largeur de 1 ,5 a 20. 

Procede selon la revendication 7, dans lequel la viscosite de ladite solution aqueuse est reglee entre 15 et 5 000 
cps, de sorte qu'on fabrique des particuies de forme spherique, de diametre moyen compris entre 100 et 600 
micrometres, et dont Tecart de deviation est de 0,35 ou moins dans une echelle logarithmique standart (oQ. 



16 



EP 0 349 241 B1 



Fig. 1 




17 




18 



